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A B S T R A C T  
H i g h  n u m b e r s  o f  i m m i g r a n t s  i n  O g b o m o s o  T o w n s h i p  h a s  a i d e d  · r a p i d  d e v e l o p m e n t  a t  
H o u s i n g  E s t a t e  O g b o m o s o .  T h i s  d e v e l o p m e n t  h a s  c a l l e d  f o r  g e o p h y s i c a l  s u r v e y  t h a t  w a s  
·  c a r r i e d  o u t  i n  o r d e r  t o  k n o w  t h e  a r e a s  t h a t  a r e  g o o d  f o r  g r o u n d w a t e r  p r o s p e c t s  i n  t h e  s t u d y  
a r e a .  H o u s i n g  E s t a t e  O g b o m o s o  l i e s  o n  a  P r e c a m b r i a n  B a s e m e n t  w h i c h  w a s  / m o w n  t o  h a v e  
l i l l i e  o r  n o  w a t e r  p r e s e n t  b e n e a t h  t h e  s u b s u rf a c e  e x c e p t  t h e r e  a r e  p r e s e n c e  o f  h i g h l y  
w e a t h e r e d  =o n e s  a n d  j i - a c t u r e d  b a s e m e n t .  T h e  o b j e c t i v e  o f  t h i s  r e s e a r c h  i s  t o  i n v e s t i g a t e  o n  
t h e  p r o m i s i n g  a r e a s  f o r  g r o u n d w a t e r  p r o s p e c t s  w i t h i n  t h e  s t u d y  a r e a .  V e r t i c a l  E l e c t r i c a l  
S o u n d i n g  ( V E S )  g e o p h y s i c a l  m e t h o d  w a s  u s e d  t o  d e l i n e a t e  O y o  S t a t e  H o u s i n g  E s t a t e ,  
O g b o m o s o  N o r t h ,  S o u t h w e s t e r n  N i g e r i a  b e t w e e n  l o n g i t u d e  N  0 8 °  0 9 '  4 8 . 5 "  a n d  N  0 8 u  0 9 '  
. / 8 . 5 "  a n d  l a t i t u d e  E  0 0 - 1 °  1 - 1 '  . f t . I ' ' a n d  E  0 0 - 1 °  I /  3 2 . 9 "  S o u t h w e s t e r n  N i g e r i a  f o r  h y d r o  
g e o l o g i c a l  p r o s p e c t  a r e a .  A  t o t a l  o f  f o u r t e e n  V E S  s t a t i o n s  w e r e  e s t a b l i s h e d  o n  t h e  s t u d y  a r e a  
o f  - 1 5 ,  0 0 0 m
2  
u s i n g  S c h l u m b e r g e r  c o n f i g u r a t i o n  w i t h  e l e c t r o d e  s p a c i n g  o f  l OOm .  T h r e e  
l i t h o l o g i c a l  s e c t i o n s  w e r e  i n f e r r e d  f i " o m  t h e  s t u d y  a r e a .  T h e s e  a r e ;  t h e  t o p  s o i l ,  c l o y e d / s a n d y  
c l a y  h o r i z o n s  a n d j i - a c t u r e d l j i - e s h  b a s e m e n t .  A v e r a g e  d e p t h  t o  b a s e m e n t  o f  t h e  s t u dy  a r e a  w a s  
e s t i m a t e d  a s  1 4 . 2  m ,  a r e a s  w i t h  r e l a t i v e l y  t h i c k  o v e r b u r d e n  t h a t  o v e r l i e s  f r a c t u r e d  o r  
w e a t h e r e d  b a s e m e n t  h a v e  b e e n  i d e n t i f i e d  a s  a r e a s  t h a t  a r e  s u i t a b l e  f o r  g r o u n d w a t e r  
p r o s p e c t s  w h e r e a s  a r e a s  w i t h  t h i n  o v e r b u r d e n  a n d  j i - e s h  b a s e m e n t  h a v e  b e e n  d e l i n e a t e d  a s  
l o w  g r o u n d w a t e r  p o t e n t i a l  =o n e s .  C o n c l u s i v e l y ,  V E S  1 1  i s  t h e  o n l y  a r e a  w i t h  f r a c t u r e d  
b a s e m e n t  w i t h i n  t h e  s t u d y  a r e a  a n d  i s  t h e  m o s t  p r o m i s i n g  a r e a  f o r  g r o u n d w a t e r  e x p l o r a t i o n .  
K e y w o r d s :  V e r t i c a l  E l e c t r i c a l  S o u n d i n g ,  G r o u n d w a t e r ,  H o u s i n g  E s t a t e ,  B a s e m e u t .  
I N T R O D U C T I O N  
T h e  p o p u l a t i o n  e x p l o s i o n  e x p e r i e n c i n g  i n  O g b o m o s o  N o r t h  L o c a l  G o v e r n m e n t  o f  O y o  S t a t e  S o u t h w e s t e r n  
p a r t  o f  N i g e r i a  b e c a u s e  o f  t h e  c i v i l  s e r v a n t s  i n  t h e  t o w n  d e v e l o p i n g  t h e i r  o w n  h o u s e s  h a s  m a d e  t h e  h o u s i n g  
e s t a t e  t o  b e  e x p e r i e n c i n g  s t r u c t u r a l  d e v e l o p m e n t  t h u s  t h e r e  i s  u r g e n t  n e e d  t o  d e l i n e a t e  t h e  s t u d y  a r e a  f o r  
g r o u n d w a t e r  d e v e l o p m e n t .  A q u i f e r  z o n e s  o f t e n  c h a r a c t e r i z e d  b y  r e l a t i v e l y  l o w  r e s i s t i v i t y  v a l u e s  i n  t h e  
b a s e m e n t  c o m p l e x  t e r r a i n s  a r e  e i t h e r  f r a c t u r e s  s u c h  a s  j o i n t s  a n d  f a u l t s  o r  t h e  w e a t h e r e d  b a s e m e n t  ( D u - P r e e z  
a n d  B a r b a r  1 9 6 5 ;  O l a y i n k a  a ' n d  O l o r u n f e m i ,  1 9 9 2 ;  O l o r u n f e m i  a n d  O l o r u n n i w o ,  1 9 8 5 ) .  
T h e  b a s e m e n t  c o m p l e x  r o c k s  i n  t h e i r  u n a l t e r e d  s t a g e  l a c k  p o r o s i t y  a n d  p e r m e a b i l i t y  a n d  a r e  t h u s  v e r y  p o o r  
a q u i f e r s .  T h e i r  a b i l i t y  t o  s t o r e  a n d  t r a n s m i t  g r o u n d w a t e r  e f f e c t i v e l y  d e p e n d s  o n  s e c o n d a r y  s t r u c t u r e s  s u c h  a s  
j o i n t s  a n d  f a u l t s .  A c c o r d i n g  t o  O l o r u n f e m i  a n d  O l o r u n n i w o  ( 1 9 8 5 ) ,  t h e  h i g h e s t  g r o u n d w a t e r  y i e l d s  a r e  f o u n d  
i n  a r e a s  w h e r e  t h i c k  o v e r b u r d e n  o v e r l i e s  f r a c t u r e d  z o n e s .  I n  o r d e r  t o  e n s u r e  m a x i m u m  a n d  p e r e n n i a l  y i e l d ,  
boreho le~ a r e  b e s t  s i t e d  i n  a r e a s  w h e r e  t h e  r e g o l i t h  c o u l d  b e  m a x i m a l l y  p e n e t r a t e d .  
G e o p h y s i c a l  m e t h o d s  a r e  o f t e n  u s e d  i n  s i t e  i n v e s t i g a t i o n  t o  d e t e r m i n e  d e p t h s  t o  t h e  b a s e m e n t  a n d  m a p  
s u b s u r f a c e  c h a r a c t e r i z a t i o n  p r i o  t o  e x c a v a t i o n  a n d  c o n s t r u c t i o n  ( A d a g u n o d o ,  2 0  I I ) .  N w a n k w o  e t  a l .  ( 2 0 0 4 )  
a n d  O m o s u y i  ( 2 0  1  0 )  h a v e  u s e d  E l e c t r i c a l  S o u n d i n g  t o  d e t e r m i n e  d e p t h  t o  b a s e m e n t .  T h e  r e s i s t i v i t y  m e t h o d  
h a s  i t s  o r i g i n  i n  t h e  1 9 2 0 ' s  d u e  t o  t h e  w o r k  o f  S c h l u m b e r g e r  b r o t h e r s .  F o r  t h e  n e x t  6 0  y e a r s ,  f o r  q u a n t i t a t i v e  
i n t e r p r e t a t i o n ,  c o n v e n t i o n a l  s o u n d i n g  s u r v e y s  ( K o e f o e d ,  1 9 7 9 )  w e r e  n o r m a l l y  u s e d .  I n  t h i s  m e t h o d ,  t h e  
c e n t r e  p o i n t s  o f  t h e  e l e c t r o d e  a r r a y  r e m a i n  · f i x e d ,  b u t  t h e  s p a c i n g  b e h ¥ e e n  t h e  e l e c t r o d e s  i s  i n c r e a s e d  t o  
o b t a i n  m o r e  i n fo r m a t i o n  a b o u t  t h e  d e e p e r  s e c t i o n  o f  t h e  s u b s u r fa c e  ( A i a g b e ,  2 0 0 5 ;  A y a n t u n j i ,  2 0 0 5 ) .  T h e  
m e t h o d  i s  s u i t a b l e  f o r  e n g i n e e r i n g  a n d  h y d r o  g e o l o g i c a l  inves~!gations . 
T h i s  s t u d y  a i m e d  a t  p r o v i d i n g  d e t a i l e d  g e o p h y s i c a l  s i g n a t u r e s  f o r  g r o u n d w a t e r  d e t e c t i o n  i n  t h e  s t u d y  a r e a  
w i t h  a  v i e w  t o  d e v e l o p i n g  i t  f o r  d o m e s t i c  a n d  c o m m e r c i a l  p u r p o s e s .  
' c o r r e s p o n d i n g  E - m a i l :  t a a d a g u n o d o @ r a h o o . c o m ,  T e l :  + 2 3 4 8 0 6 7 3 6 0 3 5 2  
8 0  
Hydrogeologic Investigation of Hotasing Esta te Ogbomoso, Southwestern Nigeria 
TIIESTUDY AREA 
study area is located Northwest of Ogbomoso, between longitude N 08° 09' 48.5" and N 08° 09' 48.5" 
. 0 • .. 0 • .. 
111d latttude E 004 14 4 1.1 and E 004 14 32.9 Southwestern N igeria. 
--~~·v .. a•IY the area under investigation is concealed with the Southwestern N igeria baseme nt complex 
composing migmatite-gness complex, metaigneous rock such as pehtic schist, quartzite, amphibo lites, 
itic rocks, older granite and unmetamorphorsed dc!erite dykes . The rock sequence cons ists of 
lllsically weathered quartzite older granite. 
basement complex rocks o f Nigeria are made up of heterogeneous assemb lages and have bee n variedly 
by Jones and Hockey (1964) and Rahaman (1976) among others. 
It is classified into three maj or rock units of anc ient gneiss-migmatite series; the meta-sedimentary and the 
gral)ite with gne iss-migmatite suite as the most w idely spread. 
r, all the aforementioned rock units are well represented in Ogbomoso area. 
basement complex rock in their unaltered forms is generally characte rized by low porosity values 
less than one percent and permeability val ues that are almost negligible (Rahaman, 1976). The 
water potentia l of such area is therefore dependent on the fo llowing factors; the presence of large 
j oins or brecciate zones w ithin the rock. The extent of weathered overburden and degree or amount 
pitation recharging the aquifer, by far most s ignificant factor in the groundwater capacities of an area 
n by crystall ine rock is the depth of weathe ring. 
The absolute depth of weathering has implications on the zone of saturat ion because groundwater is known 
fill the regolith from phreastic surface down to the bedrock. 
ly Ogbomoso is located in southwest Precambrian basement complex of Nigeria, predominantly 
ltUIJ,uN;)t;U Of: . 
Older granite: compris ing of rocks varying in composition from granites and pottassic syeni te- older 
were first distinguished from the younger tin-bearing a lkalic granite by Falconer (I 9 11 ). Older 
include rocks like synites pegmatites quartz monzoneites and adame lites. Graniticoradiontic are 
common, in older gran ite and found in lseyin area. R ahaman ( 1976) recognized t he la te kinematics and 
kinematics and equated them to the ma in and late phase of granites, Jones and Hockey ( 1964), 
ively. This can be found in Okeho, Iseyin, Aj awa, lkoyi and Ogbomoso area. 
Migmatite gneiss complex: which comprises biotite horn blende, gne iss, quartzite and quartzschist and 
I lenses of calcsilate rocks. In general the outcrops are poorly grown but few good out crops occur 
lbadan and lseyin (R ahaman 1976). Similar occurrence has been found at Ife, Kuta and lyanu. 
Unmetamorphosed Do lerite Dykes: they occ ur as tabular, unme tamorphosed bod ies crosscutting the 
ion in the host rocks and are regarded as youngest member of the basement complex. In some cases the 
are stepped and there is exact correspondence o f oppos ite w alls. The general trend o f a ll Dykes 
by Jones and Hockey ( 1964) and Rahaman ( 1976) is NE-SW and ENE-WSW. 
rock is genera lly b lack and fine grained; in some cases a pale green colour of olivine may be observed 
the hand specimen. The roc k is composed large ly of aug ite and plag ioc lase of andes ine. 
Charnockitic Rocks: Charn ockitic rocks occur in West of Ibadan as dyke-like bodies scanered over a 
area. Jones and Hockey ( 1964) described two main areas of diori te o r charnockitic rocks have three 
mode of occurrence commonly in core of aureo le of granite bodies espec ia lly prophyri tic, biotite, 
IIIIIIUiv l,,u ., granites. Example of this occured in North o f Akure, west of Egus i and South of Otta. They 
as discrete ind ividua l bodies in gnesis complex such as the occ urrence at Lagun, lwo, Osuntedo and 
part ofOia. 
ly magnetized to un magnetized para-schists and metaigneous rocks: compris ing schists, quartz ite 
lites, talcose rocks a nd metaconglomerates, marble and cale-s ilicate rocks. 
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M A T E R I A L S  A N D  M E T H O D  
T h e  e q u i p m e n t  u s e d  f o r  d a t a  a c q u i s i t i o n  w a s  R 5 0  R e s i s t i v i t y  m e t e r .  
A  t o t a l  o f  1 4  V e r t i c a l  E l e c t r i c a l  S o u n d i n g s  ( Y E S )  s t a t i o n s  w e r e  o c c u p i e d  a l o n g  t h e  E a s t - W e s t  a n d  W e s t - E a s t  
d i r e c t i o n s  o f  t h e  s t u d y  a r e a .  T h e  S c h l u m b e r g e r  a r r a y  w i t h  m a x i m u m  e l e c t r o < ; l e  s p a c i n g  A B  w a s  2 0 0 m .  F o r  
e a c h  m o v e m e n t  o f  c u r r e n t  e l e c t r o d e  p o s i t i o n s  t h e  p r o d u c t  o f  t h e  r e s i s t a n c e  m e a s u r e d  a n d  t h e  c o r r e s p o n d i n g  
v a l u e  o f  t h e  g e o m e t r i c  f a c t o r  ( K )  g a v e  t h e  m e a s u r e d  g r o u n d  a p p a r e n t  r e s i s t i v i t y .  
T h e  d a t a  w e r e  p r o c e s s e d  b y  p a r t i a l  c u r v e  m a t c h i n g  a n d  c o m p u t e r  i t e r a t i o n  w i t h  W i n G i i n k .  T h e  r e s u l t s  f r o m  
t h e  p a r t i a l  c u r v e  m a t c h i n g  ( o n  W i n G  L i n k  s o f t w a r e ) ,  t h a t  i s ,  t h e  l a y e r  r e s i s t i v i t y  a n d  t h e  c o r r e s p o n d i n g  
d e p t h s  t o  t h e  v a r i o u s  l a y e r s  w e r e  i n p u t  i n t o  a  c o m p u t e r  i t e r a t i n g  s o f t w a r e  W i n R e s i s t  t o  c h e c k  t h e  R M S - e r r o r .  
B e c a u s e  t h e  R M S - e r r o r  m u s t  b e  a s  r e d u c e d  a s  p o s s i b l e .  T h e  f i n a l  Y E S  d a t a  g e n e r a t e d  f r o m  WinR~si st w e r e  
r e p r e s e n t e d  a s  c u r v e s  i n  f i g . 3 . 1  - 3 . 1 4 .  
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bedrock, of infini te depth. Thus, the average depth to the basement (overburden thickness) is 14.2m. The 
sections are shown in figure 4 . 1 and 4.2. 
The topsoil is made up of sandy clay, saturated c lay and silt, clayed, hard, partially saturated sands and 
pvels. These dominated the last four YES stations; VES4-YES7 towards the Western s ide ofthe delineated ... 
~rea. Layer resistivity and thickness values range respectively from 25.8nm to 5255.4nm and !.3m to 
23.7m (profile A- A'), 34.7nm to 95527.8nm and 2.2m to 18.6m (profile B-B'), figure 4 .1 and 4.2 . 
The topsoil is underlained by the second layer of saturated inorganic c lay or si lt clayed sand, s hale and dry 
clay in the Eastern region of the investigated area. This layer has res istivity values ranging from 15.8nm to 
Sl8.311m with mean value of267.0m and thickness values from 7.0m to 23.7m with an average of 15.35m. 
With respect to the geology of the area it is seen as a weak zone in most stations. 
The last layer which forms the bedrock is fractured in VES ll.The bedrock resistiv ity value is 484nm.8nm. 
Study shows that the res istivity value o f fresh bedrock often exceeds I OOOnm, bes ide, where it is 
fractured/sheared and saturated with fres h water, the res istivity often reduces below I OOOnm (Olayinka and 
Olorunfemi, 1992). The geophysical signature at VES II depicts fracture. Thus VES 11 is having very low 
resistivity value at the basement depth of 17.3m which depicts fracture zone for groundwater exploration or 
borehole development. 
r VES1 VES2 VES3 VES4 VESS VES6 VES7 w 
+ + + + + + + 
LEGEND 
:::1 Te , J ell 
B Ylf•n z... layer re st ivlty values are In Ohm·m .... c • ... •• l••l z ... . 
Figure 4.1 Geo-electric section along profile I . 
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C O N C L U S I O N  
T h e  g e o p h y s i c a l  d e l i n e a t i o n  o f  O y o  s t a t e  H o u s i n g  E s t a t e ,  O g b o m o s o  S o u t h w e s t e r n  p a r t  o f  N i g e r i a  h a s  
r e v e a l e d  t h r e e  g e o p h y s i c a l  u n i t s .  T h e  t h i c k n e s s  a n d  r e s i s t i v i t y  v a l u e s  o f  e a c h  l a y e r  a n d  d e p t h s  t o  t h e  
b a s e m e n t  ( o v e r b u r d e n  t h i c k n e s s ) ,  a n d  r e s i s t i v i t y  v a l u e s  o f  t h e  a q u i f e r  h a v e  b e e n  i d e n t i f i e d .  T h e  t o p  s o i l  w a s  
f o u n d  t o  b e  o f  a v e r a g e  t h i c k n e s s  o f  3 . 0 2 m ,  t h e  w e a t h e r e d  r o c k  o f  a v e r a g e  t h i c k n e s s  o f  1 1 . 1 8 m  a n d  f r e s h  
b a s e m e n t - o f  i n f i n i t e  d e p t h .  T h e  a v e r a g e  d e p t h  t o  t h e  b a s e m e l i !  i n  t h e  a r e a  i s  1 4 . 2 m .  A r e a s  w h e r e  r e l a t i v e l y  
t h i c k  o v e r b u r d e n  o v e r l i e s  f r a c t u r e d  o r  w e a t h e r e d  b a s e m e n t  h a v e  b e e n  i d e n t i f i e d  a s  h a v i n g  t h e  h i g h e s t  
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potentials fo r groundwater. Whereas areas with either thick overburden or weathered and or fractured 
basement are delineated as having medium potentials for groundwater wh ile areas with thin overburden and 
high resistivity values which correspond to fresh basement have been de lineated as low groundwater 
potential zones. These results show that YES II is fractured with aquifer potential for groundwater 
exploration. 
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